is an integral component of the assessment of women of reproductive age when admitted to hospital. Our aim was to determine how accurately PS was documented in a multicentre audit of female admissions to general surgery. Methods A prospective multicentre audit of elective and emergency admissions was performed in 18 Scottish centres between 08:00 on 11 May 2015 and 07:59 on 25 May 2015. The lower age limit was the minimum age for admission to the adult surgical ward and the upper age limit was 55 years. Results There were 2743 admissions, with 612 (22.3%) women of reproductive age. After 82 exclusions, the final total was 530: 169 (31.9%) elective and 361 (68.1%) emergency. Documentation of PS was achieved in 274 (51.7%) cases: 52 (30.8%) elective and 222 (61.5%) emergency. In 318 (88.1%) of the emergency admissions, the patient had abdominal pain. Of these, 211 (65.1%) had a documented PS. The possibility of pregnancy was established in 237 (44.7%) cases. Discussion Establishing the possibility of pregnancy before surgery is poor, particularly in the elective setting. Objective documentation of PS in the emergency setting in those with abdominal pain is also poor. Our study highlights an important safety issue in the management of female patients. We advocate electronic storage of pregnancy test results and new guidelines to cover both elective and emergency surgery. PS should form part of the pre-theatre safety brief and checklist.
BACKGROUND
The documentation of pregnancy status (PS) is an integral component of the medical assessment of all females of reproductive age (FRAs) when admitted to hospital.
In the elective setting, current guidelines advocate that the possibility of pregnancy should be established before any procedure requiring a general anaesthetic (GA).
1 If there is a possibility of pregnancy, then a formal pregnancy test is likely to be performed. Surgery in the early stages of pregnancy constitutes a recognised risk to the fetus and this should form part of the informed consent process before the procedure is undertaken. [2] [3] [4] However, in most elective cases the surgery can be safely postponed.
In the emergency setting, when FRAs are admitted acutely with abdominal pain, the primary concern should be to exclude ectopic pregnancy, and therefore documentation of PS takes on even greater importance.
The primary aim of our study was to determine whether PS was documented in the notes of all FRAs admitted to general surgery (GS) in a multicentre setting. The secondary aims were to determine whether the possibility of pregnancy was documented, and whether PS was established before any procedure requiring a GA was performed during the hospital stay.
METHODS
A prospective national audit of PS was undertaken. The study was coordinated and performed by the Scottish Surgical Research Group, a research collaborative formed to facilitate trainee-led clinical research and audit across Scotland in the field of GS. 5 6 The study was performed using a previously trialled protocol that was sent out to all participating centres before the start of the study. The initial protocol had been modified following the results of the pilot study undertaken at two Scottish centres. 7 The study protocol is available as online supplementary appendix 1. There is currently no gold standard for the objective documentation of PS. The current requirement is for the objective documentation of the possibility of pregnancy, and this covers the elective setting only. In our study, the gold standard we adopted was that 100% of FRAs admitted to GS with abdominal pain, or requiring a procedure under GA or exposure to ionising radiation should have the results of a pregnancy test documented in the medical notes. National approval from the Caldicott Guardian was obtained before the start of the study. 8 
Centre eligibility
Any Scottish hospital offering acute and/or elective GS procedures was eligible to participate in the study. A network of surgical trainees working at various acute Scottish hospitals was established. In those hospitals with no dedicated GS trainees, clinical directors for GS were invited by email to enrol in the study. Each centre had a trainee (or junior doctor) as principal investigator, who was responsible for prospectively identifying eligible patients for the study, entering data into the study database, and submitting it centrally for analysis after data anonymisation.
Patient eligibility
All FRAs admitted under the care of GS between 08:00 on 11 May 2015 and 07:59 on 25 May 2015 were eligible for inclusion in the study. Current guidelines do not specifically define the age range for women of childbearing age but should include all women menstruating, excluding surgery after miscarriage and other exceptions. 1 9 For our study, the lower age limit for FRAs was the lowest age limit for admission to the adult GS wards of each individual centre, with an upper age limit of 55 years. The lowest age limit for admission to an adult ward was 14 years, but in the majority of centres the lowest limit was 16 years. Patients were excluded if they were male, over 55 years, had had a hysterectomy or sterilisation, were postmenopausal or known to be pregnant, or had been admitted electively for a procedure under local anaesthetic or sedation.
Outcome measures
The primary outcome measure is the objective documentation of PS in the patient notes within 24 hours of admission using urine β human chorionic gonadotrophin (βhCG). The secondary aims were to determine if a βhCG result was documented in the patient notes before a procedure requiring GA, and whether the possibility of pregnancy was recorded at the point of admission.
Data collection
Data were collected using a password-protected study-specific Microsoft Excel database. At the end of the study when data collection was complete, the data were anonymised and submitted electronically for analysis. A comprehensive list of the data fields is included in the study protocol. Eighteen centres submitted data for inclusion in the study. Two centres admitted elective patients only, and one centre admitted emergency patients only. The remaining 15 centres admitted patients both electively and as an emergency.
RESULTS
The number of patients admitted during the study period varied from centre to centre (range 3-245 patients). Results from individual centres are provided in online supplementary appendices 2 and 3.
A total of 2743 patients were admitted during the study period, of which 1359 (49.5%) were female: 891 (32.5%) were elective and 1852 (67.5%) were emergencies; 612 (22.3%) were FRAs (table 1) .
Of these, 277 (45.3%) had a GA during their admission: 200 (72.2%) electively and 77 (27.8%) as an emergency.
Eighty-two (13.4%) FRAs were excluded from the study for the following reasons (table 2): insufficient data (n=19), hysterectomy (n=31), sterilisation (n=13), postmenopausal (n=13) and known to be pregnant (n=6).
Therefore, after exclusions, data from 530 FRA were analysed: 169 (31.9%) elective and 361 (68.1%) emergency. Documentation of PS was established in 274 (51.7%) cases: 52 (30.8%) elective and 222 (61.5%) emergency (figure 1).
In those presenting as an emergency, 318 (88.1%) had abdominal pain. Of these, 207 (65.1%) had a documented PS. In the same cohort, 77 (21.3%) required an emergency surgical procedure under GA, of which 47 (61.0%) had a documented PS before their procedure.
The possibility of pregnancy was established in 237 (44.7%) cases: 100 (59.2%) elective and 137 (38.0%) emergency. In the emergency cohort who required surgery, the possibility of pregnancy was established in 23 (29.9%) cases before their surgery.
Thirteen patients with a history of sterilisation were not included in the above analysis. However, on account of a low risk of subsequent pregnancy, we have analysed these as a subgroup. Six (46%) had a documented PS, all of which were negative. There was no documented PS in the remaining seven patients.
DISCUSSION
Our results demonstrate that PS is poorly documented in GS practice, particularly in the elective setting. In 2% of pregnancies, there is a need to have a GA. 10 It is common practice for surgery in the elective setting to be postponed because of the increased risk of spontaneous abortion and neural tube defects if undertaken in the first and second trimester, 2-4 with more premature births and low birth weights if undertaken in the third trimester.
11
In the emergency setting, ectopic pregnancy in FRAs presenting with abdominal pain should always be considered. In those requiring emergency surgery, PS should be part of the informed consent process. However, surgery should not be unnecessarily delayed, even if pregnancy is established, as this may also result in an increased risk of fetal loss in common conditions such as acute appendicitis. 12 In the UK, current guidelines for elective surgery require that the possibility of pregnancy is established before surgery.
1 How this is achieved varies from centre to centre. Some centres ask the question 'Is there any possibility of pregnancy?' and document the pregnancy. If the response is yes, then they proceed to a formal pregnancy test. Others require patients to sign a legal disclaimer confirming that they are not pregnant. Finally, a smaller number of centres have adopted a policy of formal pregnancy testing before the surgical procedure.
In the emergency setting, there are no guidelines on the documentation of PS. Nevertheless, documentation of PS remains an essential part of the relevant medical history for each FRA, particularly if they require a GA or any investigation that exposes them to ionising radiation or the use of drug treatments that are contraindicated in pregnancy. It is our view that this practice should be adopted in both the elective and emergency setting.
The results of our study are representative of current practice in the National Health Service (NHS). The study was undertaken in a multicentre format to increase cohort size, which was the limitation of the previous pilot study. Powell-Bowns et al audited the documentation of PS in emergency surgical admissions across two NHS sites (150 patients in total), both of which contributed data to our study. In the first cycle, 30% had a documented PS, which improved to 75% in the reaudit after the implementation of change in practice. In those requiring GA, results improved from 25% to 85%. Our study highlights that poor documentation of PS in emergency admissions is endemic. Just 61.5% of emergency admissions and 61.0% of those who required emergency surgery had objective documentation of their PS. In the elective setting, reports of undiagnosed pregnancy range from 0.15% to 2.2%, with routine testing costing an estimated US$2900-USS$3300 per positive pregnancy test. 10 13 Our study did not elicit the diagnosis of any unsuspected pregnancies, and there were no ectopic pregnancies. However, PS was only documented in 51.7% of cases, and just 30.8% of elective cases. Six (1.5%) emergency patients were known to be pregnant at the point of admission. They were excluded from the analysis and none of these required a GA. Further, we chose to exclude 13 patients with a history of sterilisation from our analysis. Female sterilisation (all methods) is effective and is associated with a failure rate of <5/1000 procedures 1 year after the procedure. 14 We took the view that this is an acceptable outcome, and the risk of subsequent pregnancy was therefore negligible in this cohort of patients. Nevertheless, 6/13 (46%) had a negative pregnancy test performed.
While there is plenty of anecdotal evidence regarding missed pregnancies and subsequent surgery or investigations with ionising radiation (the images of which are often used to bring home the importance of pregnancy testing in local teaching), understandably there is very little to find in the literature to corroborate this. It is our belief that there should be a shift in attitude towards the documentation of PS. New guidelines should be developed to encompass both elective and emergency surgery. We would advocate that objective evidence is the only way to establish true PS, and that there is a limited role for the use of subjective questions. Consideration should be given to electronic storage of PS results in the same way that blood results are now routinely documented and stored. Finally, PS in FRAs should form an integral component of the pre-theatre and anaesthetic checklist and also the WHO surgical safety checklist in those who require GA.
CONCLUSION
Further studies are required to establish the cost of implementing the suggested practice. However, this is likely to be offset against the costs of complications and the settling of unnecessary fetal death claims in the current litigious climate. While cost is a factor, it is clear that best practice should be what is safest for patient and fetus and this includes objective documentation of PS before any surgical procedure requiring a GA. In the emergency setting, this takes on even greater importance in those with abdominal pain regardless of whether emergency surgery is performed. Finally, our results have been fed back to the individual centres for local analysis and action. We believe that a national approach to tackling this issue is appropriate, culminating in electronic storage of pregnancy test results with reaudit to assess whether this intervention improves compliance with the documentation of PS. A pilot study in one of the centres is planned.
Main messages
▸ Documentation of pregnancy status should be a mandatory component of the medical assessment of all females of reproductive age when admitted to hospital with abdominal pain, before any procedures are performed that require exposure to ionising radiation, a general anaesthetic or the use of drug treatments contraindicated in pregnancy. ▸ Objective evidence of pregnancy status should be obtained, with informed consent, by means of formal β human chorionic gonadotrophin testing (urine or serum). ▸ Subjective assessment of the possibility of pregnancy should form part of the gynaecological history but is not sufficient to clarify pregnancy status. ▸ New guidelines for the documentation of pregnancy status in both the elective and emergency setting are warranted, ▸ Consideration should be given to the electronic storage of pregnancy test results in individual centres. ▸ In those scheduled to undergo a procedure requiring general anaesthetic, pregnancy status should form a mandatory part of the pre-theatre and anaesthetic induction checklist and should also be incorporated into the WHO safety checklist. 
Current research questions

